: When a mixture
For further development in this area, the oxidation of a few benzoins using Complex A, 4-picoline-N-oxide -SbC15 (1 : 1) complex (Complex B) and 4-nitropyridine -SbC15 (1 : 1) complex (Complex C) was studied in detail.
The reaction of 4,4' -dimethylbenzoin and 4,4' -dichlorobenzoin with Complex A were attemped to find Complex A able to oxidize other benzoins. Amoung three Sb-complexes, Complex C seems to be most efficient reagent for these benzoins. Tribenzylamine is a good promoter for the oxidation of benzoin. Finally, this reaction pathway was estimated through the reaction of benzoin with Complex A. In order to compare in detail the reaction rate in the oxidation of benzoin using complex A and Complex C, the time dependence in the yield of benzil using Complex C is given in Fig.2 . Since the reaction goes essntially to completion at 1.5 h, Complex C must be more efficient than Complex A in the oxidation of benzoin (Fig.1, Fig.2 ). When Complex C was used as an oxidant in the oxidation of 4,4' -dimethylbenzoin and 4,4' -dichlorobenzoin, higher yields of the corresponding benzils were obtained in compared with the case which Complex A was used (Table 2) .
Air oxidation of benzoin in solvent and atmosphere may be negligible (Entry 1, Table 3 ). Very low yields of benzil were obtained in the reaction of benzoin with Complex A in boiling dichloromethane (Entry 2, Table 3 ). Some tertiary amines were added to a mixture of Complex A and benzoin to find whether the reaction could be acceralated.
Tribenzylamine is a more effective accelerlator in compared to pyridine and a -picoline (Entries 3, 4, 5, Table 3 ). Understandbly, when benzoin was also treated with Complex A under various conditions, the reaction was promoted by adding tribenzylamine (Entrie 6, 7, 8, 9, 10, Table 3 ).
Discussion
In the oxidation of benzoin with Complex A, addition of some tertiary amines promoted the reaction rate. This seems to be due to the elimination of hydrogen chloride generated during the reaction (Table 3 ). Complex C is the most effective reagent for oxidation of benzoin among three Sb-complexes (Table 1) . This potency may be due to the fact that chlorine atoms on Complex C can be liberated easely because of the strong electron drawing character of the nitro group.
We have already reported on the thermolysis of Complex A, Complex B and Complex C in nitromethane to give the corresponding 2-pyridones via a -0SbC14-pyridine2). The rearrangement product 2-pyridone was also obtained by boiling dichloromethane so- Table 4 ). When a mixture of Complex A and benzoin was boiled in dichloromethane or nitromethane, respectively, benzil was obtained with 2-pyridone in lower yields in compared to Entry 1 and Entry 2 (Entries 3, 4, Table 4 ). After Complex A was boiled in dichloromethane or nitromethane, respectively, benzoin was added in each reaction mixture and boiled again. The oxidation product benzil was obtained with lower yields of 2-pyridone in compared to the cases of Entries 3 and 4 (Entries 3, 5 and Entries 4, 6, Table 4 ). Furthermore, a mixture of 2-pyridone and SbC15 was Air and and antimony (110 chloride (SbCl3) itself was not affected at all in the oxidation of benzoin (Entries 1, 2, Table 5 ). Pyridine N-oxide is not a good reagent for oxidation of benzoin (Entry 3, Table 5 ). When the mixture of SbC13 and three kinds of pyridine N-oxides was heated in nitromethane, respectively, the substituent effect was observed in the yield of benzil (Entries 4, 5, 6, Table 5 ). The oxidation of benzoin may also take place by the interaction between SbCl3 and pyridine N-oxides.
From these results, the oxidation of benzoin with Complex A seems to proceed according to the following three processes :
( 1 ) ( 2 ) 
5 Conclusion
Among complex A, Complex B and Complex C, Complex C is most effective in the oxidation of benzoin. When some tertiary amines were added to obtain benzil in a high yield, it was found that tribenzilamine is the best promoter among them in this reaction. The oxidation of benzoin with Complex A seems to proceed in the followring three pathway : i ) the oxidation by Complex A itself ii ) the oxidation by a -OSbCl4 pyridine and iii ) the oxidation by interaction between pyridine N-oxide and SbC13.
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